.. regulations has the potential to save significant numbers of lives while using fewer resources (3) . The estimated cost per statistical life s~ved has varied across regulations by a factor of more than $10 million (4), ranging from an estimated cost of $200,000 per statistical life saved with the Environmental Protection Agency's (EPA's) 1979 trihalomethane drinking water standard to more than $6.3 trillion with EP A's 1990 hazardous waste listing for wood-preserving chemicals (3, 5) . Thus, a reallocation of priorities among these same regulations could save many more lives at the given cost, or alternatively, save the same number of lives at a much lower cost (6).
Most economists would argue that economic efficiency, measured as the difference between benefits and costs, ought to be one of the fundamental criteria for evaluating proposed environmental, health, and safety regulations. Because society has limited resources to spend on regulation, benefit-cost analysis can help illuminate the trade-offs involved in making different kinds of social investments. In this regard, it seems almost irresponsible to not conduct such analyses, because they can inform decisions about how scarce resources can be put to the greatest social good. Benefit-cost analysis can also help answer the question of how much regulation is enough. From an efficiency standpoint, the answer to this question is simple: regulate until the incremental benefits from regulation are just offset by the incremental costs. In practice, however, the problem is much more diffi-I cult, in large part because of inherent problems in measuring marginal benefits and costs. In addition, concerns about fairness and process may be important noneconomic factors that merit consideration. Regulatory policies inevitably involve winners and losers, even when aggregate benefits exceed aggregate costs (7).
Over the years, policy-makers have sent mixed signals regarding the use of benefitcost analysis in policy evaluation. Congress has passed several statutes to protect health, safety, and the environment that effectively The growing impact of regulations on the economy has led both Congress and the Administration to search for new ways of reforming the regulatory process. Many of these initiatives call for greater reliance on the use of economic analysis in the development and evaluation of regulations. One specific approach being advocated is benefit-cost analysis, an economic tool for comparing the desirable and undesirable impacts of proposed policies.
For environmental, health, and safety regulation, benefits are typically defined in terms of the value of having a cleaner environment or a safer workplace. Ideally, costs should be measured in the same terms: the losses implied by the increased prices that result from the costs of meeting a regulatory objective. In practice, the costs tend to be measured on the basis of direct compliance costs, with secondary consideration given to indirect costs, such as the value of time spent waiting in a motor vehicle inspection line.
The direct costs of federal environmental, health, and safety regulation appear to be on the order of $200 billion annually, or about the size of all domestic nondefense discretionary spending ( 1 ) .The benefits of the regulations are less certain, but evidence suggests that some but not all recent regulations would pass a benefit-cost test (2) . Moreover, a reallocation of expenditures on environmental, health, and safety preclude the consideration of benefits and costs in the development of certain regulations, even though other statutes actually require the use of benefit-cost analysis (8). Meanwhile, former presidents Carter, Reagan, and Bush and President Clinton have all introduced formal processes for reviewing economic implications of major environmental, health, and safety regulations. Apparently the Executive Branch, charged with designing and implementing regulations, has seen a need to develop a yardstick against which the efficiency of regulatory proposals can be assessed. Benefit-cost analysis has been the yardstick of choice (9).
We suggest that benefit-cost analysis has a potentially important role to play in helping inform regulatory decision-making, although it should not be the sole basis for such decision-making. We offer the following eight principles on the appropriate use of benefit-cost analysis (10).
1) Benefit-cost analysis is useful for comparing the favorable and unfavorable effects of policies. Benefit-cost analysis can help decision-makers better understand the implications of decisions by identifying and, where appropriate, quantifying the favorable and unfavorable consequences of a proposed policy change, even when information on benefits and costs, is highly uncertain. In some cases, however, benefit-cost analysis cannot be used to conclude that the economic benefits of a decision will exceed or fall short of its costs, because there is simply too much uncertainty.
2) Decision-makers should not be precluded from considering the economic costs and benefits of different policies in the development of regulations. Agencies should be allowed to use ecOnomic analysis to help set regulatory priorities. Removing statutory prohibitions on the balancing of benefits and costs can help promote more efficient and effective regulation. Congress could further promote more effective use of resources by explicitly asking agencies to consider benefits and costs in formulating their regulatory priorities.
3) Benefit-cost analysis should be required for all major regulatory decisions .Although the precise definition of "major" requires judgment (11 ), this general requirement should .be applied to all government agencies. The scale of a benefit-cost analysis should depend on both the stakes involved and the likelihood that the resulting information will affect the ultimate decision. For example, benefit-cost analyses of policies intended to retard or halt depletion of stratospheric ozone were worthwhile because of the large stakes involved and the potential for influencing public policy. 4) Although agencies should be required to conduct benefit-cost analyses for major decisions and to explain why they have selected actions for which reliable evidence indicates Both economic efficiency ar(d intg enerational equity require that benefits and costs experienced in future years be given less weight in decisfon-making than those experienced today. The rate at which future benefits and costs should be discounted to present values will generally not equal the rate of return on private investment. The discount rate should instead be based on how individuals trade off current for future consumption. Given uncertainties in identifying the correct discount rate, it is appropriate to use a range of rates. Ideally, the same range of discount rates should be used in all regulatory analyses. 8) Although benefit-cost analysis should focus primarily on the overall relation between benefits and costs , a good analysis will also identify important distributional consequences. Available data often permit reliable estimation of major policy impacts on important subgroups of the populatioR (15) . On the other hand, environmental, health, and safety regulations are neither effective nor efficient tools for achieving redistributional goals.
Conclusion. Benefit-cost analysis can play an important role in legislative and regulatory policy debates on protecting and improving health, safety, and the natural environment. Although formal benefit-cost analysis should not be viewed as either necessary or sufficient for designing sensible public policy, it can provide an exceptionally useful framework for consistently organizing disparate information, and in this'way, it can greatly improve the process and, hence, the outcome of policy analysis. If propetly done, benefit-cost analysis can be of great help to agencies participating in the development of environmental, health, and safety regulations, and it can likewise be useful in evaluating agency decision-making and in shaping statutes.
that expected benefits are significantly less than expected costs, those agencies should not be bound by strict benefit-cost tests. Factors other than aggregate economic benefits and costs, such as equity within and across generations, may be important in some decisions.
5) Benefits and costs of proposed policies should be quantified wherever possible. Best estimates should be presented along with a descriPtion of the uncertainties. In most instances, it should be possible to describe the effects of proposed policy changes in quantitative terms; however, not all impacts can be quantified, let alone be given a monetary value. Therefore, care should be taken to assure that quantitative factors do not dominate important qualitative factors in decision-making. If an agency wishes to introduce a "margin of safety" into a decision, it should do so explicitly (12).
Whenever possible, values used to quantify benefits and costs in monetary terms should be based on trade-offs that individuals would make, either directly or, as is often the case, indirectly in labor, housing, or other markets (13). Benefit-cost analysis is premised on the notion that the values to be assigned to program effects-favorable or unfavorable-should be those of the affected individuals, not the values held by economists, moral philosophers, environmentalists, or others.
6) The more external review that regulatory analyses receive, the better they are likely to be . Historically, the u.s. Office of Management and Budget has played a key role in reviewing selected major regulations, particularly those aimed at protecting the environment, health, and safety. Peer review of economic analyses should be used for regulations with potentially large economic impacts (14) . Retrospective assessments of selected regulatory impact analyses should be carried out periodically. 7) A core set of economic assumptions should be used in calculating benefits and costs . Key variables include the social discount rate , the value of reducing risks of premature death and accidents, and the values associated with other improvements in health. It is important to be able to compare results across analyses, and a common set of economic assumptions increases the feasibility of such comparisons. In addition, a common set of appropriate economic assumptions can improve the quality of individual analyses. A single agency should establish a set of default values for typical benefits and costs and should develop a standard format for presenting results.
REFERENCES
AND NOTES mental protection, see (16) On the other hand, the Consumer Product Safety Act, the Toxic Substances Control Act, and the Federal Insecticide, Fungicide, and Rodenticide Act explicitly allow regulators to consider benefits and costs. 9. In particular cases, such as the phasing out of lead in gasoline and the banning of certain asbestos products, benefit-cost analysis has played an important role in decision-making (17) . 10. For a more extended discussion, see (18) . 11. In this context, "major" has traditionally been defined in terms of annual economic impacts on the cost side. 12 For example, potentially irreversible consequences are not outside the scope of benefit-cost analysis. The combination of irreversibilities and uncertainty can have significant effects on valuation 13 For a conceptual overview of methods of estimating the benefits of environmental regulation and a brief
